In [2] , a modified Poincare method has been presented and applied to evaluate the period (frequency) of free oscillation in an undamped Duffing oscillator with large cubic restoring nonlinearity. There, the system examined is supposed to be near certain linear one with unknown (to be evaluated) frequency.
Systems under consideration. Original amplitude and frequency
Consider a Vanderpol oscillator described by the differential equation
2 )x, (1.1) where x is oscillatory variable; overdots denote differentiation with respect to time t; I > 0 is coefficient of the cubic restoring nonlinearity which may not be small; h > 0 is a small intensity of the self-excitation h(l -
2 )x.
For I = 0 (without cubic nonlinearity) , in the first approximation, stationary self-excited oscillation is a stable harmonic one x = acos 'ljJ (1.2) with amplitude a= 2 and with frequency w = ~ = 1. For small 1, the amplitude and the frequency are lightly modified. The question to be answered is how the amplitude and the frequency depend on the cubic nonlinearity if the later is strong enough.
Frequency from the standard Poincare method
For the sake of comparison, the standard Poincare method [1] is used first to evaluate the frequency in the case of small f.
Introducing the new dimensionless time T = wt, we rewrite the differential equation (1.1) in the form
where primes denote differentiation with respect to T; w is the unknown frequency; c is a formal parameter indicating the smallness of the right hand side.
The problem of interest is to determine the frequency of stationary self-excited oscillation satisfying initial condition Using (2.9), the differential equation (2.7) becomes
To eliminate secular terms in (2.10), the unknowns a 0 and w 1 should be taken as: With regard to (2.9) , (2.11) , (2.13), (2.14) , the differential equation (2.8) can be simplified as:
where non-written terms do not contain the first harmonics. Eliminating secular terms in (2.15) gives 
Frequency from a modified Poincare method
In this section, the problem of interest is treated by the modified Poincare method as presented in [2] .
Assuming that the strongly nonlinear Vanderpol oscillator considered is near certain linear one of unknown frequency w , we rewrite the differential equation (1.1) as: 
The general solution x 0 satisfying the initial conditions x~(O) = 0 is and the general solution x 1 is:
where a 1 , b 1 are two constants to be determined.
To satisfy the initial condition (2.5) for i = 1, b 1 should be taken as (3.13)
The differential equation (3. 7) can be simplified as: It can be seen that, the first approximate frequencie w 1 obtained from the standard Poincare method can be used only for I« 1 (for I= 1, the relative error is 203), the second approximation WII must be rejected. On the contrary, the frequencies w 1 *, WII* obtained from the modified Poincare method are practically acceptable and WII* is better than w 1 * (for I= 20, the relative error of WII* is of order 2.23). 
